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Chapter 9: Risk and Capital Budgeting

Answers to End of Chapter Questions

9-1. Only firms with no debt in their capital structure should use the cost of equity to discount project cash flows, and only those projects that are very similar to a firm’s existing assets should be discounted using that rate.  Firms with both debt and equity should use the WACC as long as they are evaluating a project that is similar to their existing assets.  When a firm is making an investment that is very different from its existing investments, then it shouldn’t use the company’s cost of equity or its WACC.

9-2. Operating leverage makes a firm’s profits and cash flows more variable and more sensitive to changes in sales.  An increase in operating leverage will therefore make a firm’s stock price more sensitive to general economic conditions, and the stock’s beta will increase.

9-3. If the rate of return on the investment is 7%, then both firms will have an ROE of 7%.

9-4. Market values provide a better gauge of the true degree of leverage that a firm employs.  A personal finance analogy may help drive this point home.  Suppose someone buys a new home for $100,000, using $90,000 of borrowed money and $10,000 of personal funds to finance the purchase.  Suppose the value of the home doubles soon thereafter.  The value of outstanding debt is $90,000, but the market value of the home is $200,000.  If we were measuring leverage in this example using “book value” or historical cost, the percentage of debt financing would be 90%.  However, using the market value of the home rather than its cost, the fraction of the home financed through debt is just 45%. The owner of this home could easily borrow even more against the new, higher value of the home.  

9-5. With no taxes, if you plug a firm’s asset beta into the CAPM equation the resulting rate of return is the WACC.  We can see this by starting with the equation for the WACC:
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Next, plug in the CAPM expression for re and rd:
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A little manipulation of this expression yields:
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And this in turn simplifies to:
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The intuition here is simply that, in the absence of taxes, the WACC measures the rate of return that a firm must earn on its assets to satisfy all investors.  The CAPM can also give you a required rate of return on assets simply by using the asset beta.

9-6. The more a firm borrows the riskier its debt and the higher its debt beta.

9-7. Asset betas represent the risk of the firm’s operating assets.  Equity betas reflect both the firm’s operating assets and its use of debt financing.  Two firms could have the same type of operating assets, but one could use substantially more debt financing, and therefore have a higher equity beta.

9-8. It is riskier to pay a high fixed salary than to pay a lower base salary with incentive pay.  Higher fixed costs are riskier – they have to be paid in good times and in bad times.  The firm with higher fixed salary expense will have the higher stock beta.

9-9. The equity risk premium is part of the CAPM equation, which is used to determine an appropriate discount rate.  A lower discount rate means a higher valuation and vice versa.  So, a higher equity risk premium would mean a higher discount rate and a lower overall stock market valuation.  If the equity risk premium were to decline suddenly, that would mean that investors would be willing to bear the risk of holding equities for a lower expected return.  Holding the future cash flows of equity constant, a lower required return would raise the present value of those cash flows, and hence the value of the market would rise.

9-10. A problem with break-even analysis is that it uses accounting numbers – earnings before interest and taxes and earnings per share.  Accounting numbers can be manipulated, and may not represent cash flows.  Financing – the amount of interest a firm pays – will affect its break-even analysis.  More debt financing means a higher break-even point.  This all relates to maximizing shareholder wealth.  A firm with debt financing cannot use the cost of equity to discount its cash flows.  It must look at the costs associated with both debt and equity financing and include both in its discount rate.

9-11. Sensitivity analysis looks at how changes in a single variable affect a project’s NPV.  Scenario analysis looks at how several changes occurring simultaneously affect the NPV.  Scenario analysis is probably more realistic because certain key variables in an NPV calculation are correlated.  For example, if sales are lower than expected due to competition, then the output price may also be less than expected.

9-12. The factor least likely to affect the NPV of getting an MBA is your GPA.  There are fairly large starting salary differentials earned by graduates at different schools, and similar salary differences among graduates with different majors, so factors “a” and “b” are also likely to be important.  Though graduating during a recession rather than during a boom might reduce the NPV somewhat, this effect is largely temporary.

9-13. The first part of the tree might indicate the initial choice to get an MBA or not.  Subsequent branches could model the decision about whether to attend full-time or part-time, what major to take, and so on.

9-14. The abandonment option is to quit school before finishing the degree.  The follow-on option might be to get a Ph.D. in finance.

9-15. Rights would be more valuable if the price of silver is volatile.  If the price is volatile, there will be periods when the price if very high and periods when it is very low.  When the price is high, you can extract the silver and make a lot of money.  When the price is low, you simply wait, avoiding the extraction costs.

Solutions to End of Chapter Problems

9-1.a.
Krispy Kreme’s cost of equity is:  6% + 1.6(11% – 6%) = 14%

b.
If inflation causes a 1% increase in the risk-free rate, the firm’s cost of equity will decrease: 7% + 1.6 (11% – 7%) = 13.4%.  It is probably not reasonable to hold all other factors constant – if the risk free rate increases by 1%, it is likely that the expected return on the market, which also has an inflation compensation factor, will increase by 1%.  If the expected market return and the risk-free rate both increase by 1%, then the cost of equity will also increase by 1%.

	9-2.
	
	a.
	b.
	e.
	

	Date
	Merck
	SPY
	GE
	Here are monthly returns for Merck, S&P 500 Index, and GE.  Yahoo sometimes makes small adjustments to its historical data.  Therefore, the regression output that follows for part c of the problem is slightly different than what appears in the text.  Students should be aware that they may obtain slightly different numbers from those reported here as Yahoo makes periodic adjustments to their data.  However, the substance of the problem does not change.

	1
-
Aug
-
02
	0.019
	0.007
	–0.064
	

	1
-
Jul
-
02
	–0.021
	–0.079
	0.108
	

	3
-
Jun
-
02
	–0.107
	–0.074
	–0.061
	

	1
-
May
-
02
	0.051
	–0.006
	–0.013
	

	1
-
Apr
-
02
	–0.056
	–0.058
	–0.156
	

	1
-
Mar
-
02
	–0.056
	0.033
	–0.029
	

	1
-
Feb
-
02
	0.036
	–0.018
	0.041
	

	2
-
Jan
-
02
	0.007
	–0.010
	–0.073
	

	3
-
Dec
-
01
	–0.128
	0.002
	0.046
	

	1
-
Nov
-
01
	0.062
	0.078
	0.057
	

	1
-
Oct
-
01
	–0.042
	0.013
	–0.021
	

	4
-
Sep
-
01
	0.023
	–0.082
	–0.086
	

	1
-
Aug
-
01
	–0.037
	–0.059
	–0.060
	

	2
-
Jul
-
01
	0.064
	–0.010
	–0.109
	

	1
-
Jun
-
01
	–0.124
	–0.024
	0.000
	

	1
-
May
-
01
	–0.035
	–0.006
	0.010
	

	2
-
Apr
-
01
	0.001
	0.085
	0.159
	

	1
-
Mar
-
01
	–0.050
	–0.056
	–0.096
	

	1
-
Feb
-
01
	–0.024
	–0.095
	0.011
	

	2
-
Jan
-
01
	–0.122
	0.044
	–0.041
	

	1
-
Dec
-
00
	0.014
	–0.006
	–0.030
	

	1
-
Nov
-
00
	0.031
	–0.075
	–0.096
	

	2
-
Oct
-
00
	0.208
	–0.005
	–0.052
	

	1
-
Sep
-
00
	0.065
	–0.055
	–0.012
	

	1
-
Aug
-
00
	–0.020
	0.065
	0.134
	

	3
-
Jul
-
00
	–0.065
	–0.016
	–0.022
	

	1
-
Jun
-
00
	0.027
	0.020
	0.007
	

	1
-
May
-
00
	0.078
	–0.016
	0.004
	

	3
-
Apr
-
00
	0.119
	–0.035
	0.010
	

	1
-
Mar
-
00
	0.014
	0.097
	0.179
	

	1
-
Feb
-
00
	–0.217
	–0.015
	–0.012
	

	3
-
Jan
-
00
	0.170
	–0.050
	–0.134
	

	1
-
Dec
-
99
	–0.143
	0.057
	0.192
	

	1
-
Nov
-
99
	–0.011
	0.017
	–0.040
	

	1
-
Oct
-
99
	0.228
	0.064
	0.143
	

	1
-
Sep
-
99
	–0.031
	–0.022
	0.059
	

	2
-
Aug
-
99
	–0.007
	–0.005
	0.030
	

	1
-
Jul
-
99
	–0.081
	–0.031
	–0.032
	

	1
-
Jun
-
99
	0.093
	0.055
	0.111
	

	3
-
May
-
99
	–0.039
	–0.023
	–0.035
	

	1
-
Apr
-
99
	–0.122
	0.038
	–0.048
	

	1
-
Mar
-
99
	–0.013
	0.042
	0.107
	

	1
-
Feb
-
99
	0.111
	–0.032
	–0.043
	

	4
-
Jan
-
99
	–0.005
	0.035
	0.028
	

	1
-
Dec
-
98
	0.046
	0.065
	0.133
	

	2
-
Nov
-
99
	0.148
	0.056
	0.033
	

	1
-
Oct
-
98
	0.042
	0.081
	0.100
	

	1
-
Sep
-
98
	0.122
	0.063
	–0.002
	

	3
-
Aug
-
98
	–0.062
	–0.141
	–0.105
	

	1
-
Jul
-
98
	–0.076
	–0.013
	–0.013
	

	1
-
Jun
-
98
	0.148
	0.043
	0.090
	

	1
-
May
-
98
	–0.029
	–0.021
	–0.021
	

	1
-
Apr
-
98
	–0.060
	0.013
	–0.011
	

	2
-
Mar
-
98
	0.008
	0.049
	0.113
	

	2
-
Feb
-
98
	0.087
	0.069
	0.003
	

	2
-
Jan
-
98
	0.107
	0.013
	0.056
	

	1
-
Dec
-
97
	0.123
	0.019
	–0.003
	

	3
-
Nov
-
97
	0.062
	0.039
	0.143
	

	1
-
Oct
-
97
	–0.107
	–0.024
	–0.050
	

	2
-
Sep
-
97
	0.094
	0.048
	0.092
	

	1
-
Aug
-
97
	–0.116
	–0.052
	–0.108
	

	1
-
Jul
-
97
	0.015
	0.079
	0.083
	

	2
-
Jun
-
97
	0.144
	0.041
	0.077
	

	1
-
May
-
97
	–0.006
	0.063
	0.088
	

	1
-
Apr
-
97
	0.073
	0.063
	0.119
	

	3
-
Mar
-
97
	–0.081
	–0.044
	–0.030
	

	3
-
Feb
-
97
	0.017
	0.010
	–0.006
	

	2
-
Jan
-
97
	0.138
	0.062
	0.047
	

	2
-
Dec
-
96
	–0.036
	–0.024
	–0.044
	

	1
-
Nov
-
96
	0.124
	0.073
	0.075
	

	1
-
Oct
-
96
	0.050
	0.032
	0.063
	


c.
Summary Output

	Regression 
	Statistics

	Multiple R
	0.298617

	R-Squared
	0.089172

	Adjusted R Square
	0.075972

	Standard Error
	0.086375

	Observations
	71


ANOVA

	
	df
	SS
	MS
	F
	Significance F

	Regression
	1
	0.050398
	0.050398
	6.755253
	0.011422

	Residual
	69
	0.514782
	0.007461
	
	

	Total
	70
	0.565181
	
	
	


	
	Coeff
	Stan Err
	T Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	0.00716
	0.010332
	0.692993
	0.49064
	–0.013451
	0.027771

	X Variable 1
	0.5268
	0.202687
	2.599087
	0.0114422
	0.122451
	0.931148


It is not surprising that Merck could have an equity beta of less than 1.  While Merck may have a great deal of firm specific (unsystematic) risk – maybe its research will be successful and maybe not – it is likely to have less market risk.  Consumers need its products, and will pay for its products, whether the economy is in a boom or in a recession.  The demand for drugs is not dependent on the state of the economy.  When there is less market risk, beta will be lower.

d. Merck’s beta is .5268.  Plugging into the CAPM equation, Merck’s cost of equity is: 5% + .5268(10% – 5%) = 7.6%.  If Merck is financed solely with equity, its WACC is also 7.6%.

e. A highly diversified conglomerate like GE should have an equity beta of close to 1, the market beta. The estimate in the table below of 1.09 is consistent with this expectation.

	Regression 
	Statistics

	Multiple R
	0.703138

	R Squared
	0.494403

	Adjusted R Square
	0.487075

	Standard Error
	0.056553

	Observations
	71


ANOVA

	
	df
	SS
	MS
	F
	Significance F

	Regression
	1
	0.215791
	0.215791
	67.47227
	8.11E–12

	Residual
	69
	0.220677
	0.003198
	
	

	Total
	70
	0.436468
	
	
	

	
	Coeff
	Stan Err
	T Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	0.007032
	0.006765
	1.039591
	0.302159
	–0.006463
	0.020527

	X Variable 1
	1.0900069
	0.132706
	8.21415
	811E–12
	0.825327
	1.354811


9-3.
Using equation 9-2, simply divide the percentage change in EBIT by the percentage change in sales for each firm.  The firm with the higher ratio has more operating leverage.  Given the numbers in this problem, as shown below, Coca-Cola has far higher operating leverage (44.7) than PepsiCo (0.96).

Coca-Cola:
[($5.35 – $3.69) ÷ $3.69] ÷ [($20.09 – $19.89) ÷ $19.89] = 44.7

PepsiCo:
[($4.03 – $3.82) ÷ $3.82] ÷ [($26.94 – $25.48) ÷ $25.48] = 0.96

	9-4.
	Return on Assets (ROA)

	
	3%
	7%
	11%

	
	Firm 1
	Firm 2
	Firm 1
	Firm 2
	Firm 1
	Firm 2

	Dollar revenue (millions)
	$3
	$3
	$7
	$7
	$11
	$11

	– Interest
	
	
	
	
	
	

	Firm 1 (.20 x $100 x .07)
	1.4
	
	1.4
	
	1.4
	

	Firm 2 (.50 x $100 x .07)
	
	3.5
	
	3.5
	
	3.5

	Return to Equity 
	$1.6
	$–.5
	$5.6
	$3.5
	$9.6
	$7.5

	( Equity
	
	
	
	
	
	

	Firm 1 (.80 x 100)
	80
	
	80
	
	80
	

	Firm 2 (.50 x 100)
	
	50
	
	50
	
	50

	Return on Equity(ROE)
	2%
	–1%
	7%
	7%
	12%
	15%


In general, Firm 1’s ROE is less responsive to changes in its ROA than is Firm 2’s ROE. This is attributable to Firm 1’s lower financial leverage reflected in its 20% debt vs. Firm 2’s 50% dept in its capital structure.

9-5. Firm 1 has a cost of equity of 12% (4% + [1.0 x (12% – 4%)] and Firm 2 has a cost of equity of 15% (4% = [1.375 x (12% – 4%)].  Given these figures and the fact that both firms have a cost of debt of 7%, the WACC for Firm 1 is 11% [(.20 x 7%) + (.80 x 12%)] and for Firm 2 it is also 11% [(.50 x 7%) + (.50 x 15%)].

9-6.
The WACCs for Firms 1 and 2 are 10.52% [(.20 x [7% x (1 – . 34)]) + (.80 x 12%)]  and 9.81%  [(.50 x [7% x (1 – .34)]) + (.50 x 15%)] respectively.  The figures are lower than in the previous problem because the deductibility of interest reduces the cost of debt.  The WACC is lowest for Firm 2 because that firm uses more debt and enjoys a larger tax benefit than Firm 1.

9-7.
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Debt beta is 0.25.

9-8.
The WACC is 10.75% and the asset beta is 0.96.
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9-9.

a. 1.0 x 1.0 = 1.0

b. 1.0 x (1.0 + 
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c. 1.0 x (1.0 + 
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d. 1.0 x (1.0 + 
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e. 1.0 x (1.0 + 
[image: image10.wmf]20

80

) = 5.0

To assume that the debt beta remains at zero no matter how much the firm borrows is unreasonable.  The more a firm borrows, the riskier its debt becomes and the higher is its expected debt beta. Clearly the debt betas should rise above zero and increase with increasing D/E ratios in a fashion similar to the increasing equity betas.

9-10.
McDonald’s asset beta is 0.42 and Wendy’s is 0.31.  
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To evaluate the risk of an investment in the fast food business, one might average these two figures to obtain an industry asset beta of 0.365.  Plugging this into the CAPM equation, given the data above yields a required return of 6.825% (5% + [0.365 x (10% – 5%)]).

9-11.
The expected real return on equities is simply the sum of the dividend yield and the real growth rate in dividends.  In this case, that sum is 3% + 2.5% = 5.5%.

9-12.
Fixed costs divided by the contribution margin equal the break-even point in terms of units sold.  In this case $200,000,000 ÷ $1,200 = 166,667 units sold is Alliances break-even point.

9-13.
From Table 9.5 we see that for a selling price increase of 12.5% ($200 to $225) the NPV increases by 306% ($236 to $960), whereas an increase in the size of the market of 10% (500,000 units to 550,000 units) results in an NPV increase of 245% ($236 to $815). The ratio of the percent change in NPV to the percent change in each variable can be used to fairly compare these changes.

Increase in selling price
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Based on this analysis it appears that these two changes would have identical effects on the firm’s NPV.
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